Gastric cancer (GC) has considerable morbidity and mortality in Singapore. As doctors play an important part in persuading patients to undergo screening, and as screening may have an important role in diagnosing early GC, we sought to determine the knowledge and attitudes of doctors towards GC and GC screening.
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IntroductIon
Gastric cancer (GC) is the fourth most common cancer globally. It is estimated that one million new cases of gastric cancer were diagnosed in 2008 and half of these cases were in East Asia 1 . It is the second most common cause of cancer related deaths worldwide 1 . Locally, it is the sixth most common cancer among Singaporean males and eighth most common cancer among Singaporean females with age standardised incidence rate of 12.8 per 100,000 people per year and 7.2 per 100,000 people per year, respectively 2 . Chinese males have the highest rates of gastric cancer in Singapore when considering gender and ethnicity 2 . It is the fourth most lethal cancer in Singapore for both males and females 2 .
Gastric cancer prognosis is related to the disease stage at diagnosis. While patients with early gastric cancer have a five-year survival of more than 90% after curative surgery, that of stage III gastric cancer drops to 50% even with curative surgery and adjuvant chemotherapy 3 . Cancer registry data from developing countries and Western countries reported five-year survival rates of about 20%, while it is about 40-60% in Japan 4, 5 . This difference in survival rates is often attributed to the gastric cancer screening programme in Japan. Miyamoto
Review
Proceedings of Singapore Healthcare  Volume 21  Number 3  2012 et al reported that screening for gastric cancer in a Japanese cohort reduced the risk of mortality by 46% 6 . Apart from Japan and Korea, many countries including Singapore do not have any national guidelines or recommendations for gastric cancer screening 7 .
While the incidence of gastric cancer may not reach the levels seen in Japan and Korea, it is still a significant cancer in Singapore with considerable morbidity and mortality. Given that early gastric cancer is eminently treatable, and can be detected by gastroscopy, it is important that doctors should be able to identify patients with gastric cancer risk factors. To this end, the Gastric Cancer Consortium in Singapore has embarked on the Gastric Cancer Epidemiology, Clinical and Genetic Programme (GCEP) to identify and validate these risk factors in the Singapore Chinese population 8 . Known risk factors for gastric cancer include Helicobacter pylori (H. pylori) gastritis 9 , atrophic gastritis, intestinal metaplasia, smoking, dietary factors, for example preserved foods and salt, and genetics 7,10,11 .
However, even if the GCEP study can successfully identify and validate local risk factors for gastric cancer, and national guidelines are written, the medical community as a whole rather than just gastroenterologists alone should be convinced that GC screening is important and is worth doing. To this end, we sought to determine the knowledge and attitudes of a cohort of doctors towards gastric cancer and gastric cancer screening.
MAtErIALs And MEtHods
Medical officers and house officers from Singapore General Hospital were enrolled into this study. This cohort of doctors was posted to the various departments under the Division of Medicine between April 2009 and November 2009. Selfadministered questionnaires were distributed to these doctors. The questionnaire was structured around knowledge of gastric cancer epidemiology, risk factors, symptoms and treatment. Receptivity toward gastroscopy screening was also explored (Appendix 1). Approval of the Singhealth Centralised Institutional Review Board was obtained.
Data was extracted and stored in a SPSS database. Statistical analysis of Chi-squared tests and descriptive statistics was performed using SPSS version 16.0 (SPSS Inc. Chicago, IL, USA).
rEsuLts
Response rate was 64% with a total of 104 respondents completing the questionnaire; 82.5% of the respondents felt that gastric cancer is common in Singapore.
Knowledge of risk factors was extensively interrogated in the questionnaire. Reflecting the importance of H. pylori association with gastric cancer, 98.1% of the respondents knew that H. pylori associated gastritis was a risk factor for gastric cancer. Knowledge of other risk factors was also good: 94.2% of respondents could associate smoking as a risk factor for gastric cancer while 83.7% and 91.3% of respondents correctly identified older age and family history of gastric cancer as risk factors, respectively. The majority of respondents (89.4%) knew that male gender was also a risk factor but only 60.6% of respondents recognised that Chinese ethnicity was a risk factor. There was a deficiency in knowledge of dietary risk factors, with only slightly more than a third of the respondents realising that a high salt diet (34.3%) and low vegetable/fruit intake (36.5%) were risk factors for gastric cancer.
A majority of the respondents (95.1%) appreciated that gastric cancer can be asymptomatic, while 97.1% of respondents also understood that gastric cancer, if detected early, is potentially curable. Regarding mode of detection, 96% of the respondents felt that gastric cancer was best diagnosed by endoscopy and 84% of the respondents perceived that the best time to diagnose gastric cancer was when the disease was still asymptomatic.
However, only 52% of the respondents felt that it was worthwhile undergoing screening gastroscopy. For those willing to pay for screening gastroscopy, the mean cost they were willing to pay was S$243. Nevertheless, 85% of the respondents were more willing to undergo gastroscopy if tested positive for H. pylori infection.
dIscussIon
The importance of H. pylori in the development of gastric cancer has been shown in several studies. It has been estimated that 65 to 80% of non-cardia gastric cancers are attributable to H. pylori infection 12 . Likewise, H. pylori has also been associated with gastric cardia cancer 13 . Pooled Proceedings of Singapore Healthcare  Volume 21  Number 3  2012 analysis of data involving 1228 gastric cancer patients from 12 prospective cohort studies showed that there was a 5.9 times increased risk of developing gastric cancer in the presence of H. pylori infection 14 . Furthermore, a meta-analysis by Fuccio et al showed that H. pylori treatment could reduce the risk of gastric cancer. A pooled analysis from six studies involving 6695 patients found a relative risk of 0.65 15 . Screening for and eradication of H. pylori infection has therefore been recommended in several consensus guidelines on the indications for H. pylori treatment 11, 16 . Accordingly, most of the respondents, who were recent medical school graduates, knew of H. pylori as an important risk factor for gastric cancer.
Our study also found that the respondents were knowledgeable about the other important risk factors for gastric cancer, including smoking, age, family history and gender. However, the respondents were less aware about dietary risk factors for gastric cancer. Excessive salt consumption is related to gastric cancer. A Japanese study examined the association of salt intake and gastric cancer incidence involving 2476 patients over 14 years, and found that the risk of gastric cancer incidence increased significantly at salt intake levels of 10 grams/day and more 17 . This is relevant in the local setting where preserved foodstuff may form a considerable part of the diet. Indeed, a study from neighbouring Malaysia found that a high intake of salted fish and vegetables was associated with gastric cancer 18 .
Similarly, there is data to show that a high intake of fresh fruits and vegetables was protective against gastric cancer 18, 19 . A meta-analysis found a reduction in gastric cancer incidence with a high intake of fruits and vegetables, with a relative risk of 0.82 and 0.88, respectively 19 . During medical consultations, enquiry about dietary habits not only helps to risk stratify gastric cancer risk, it also provides an opportunity for doctors to educate patients on a modifiable risk factor for gastric cancer, that is, promoting increase in fruit and vegetable consumption and reducing salt intake. This may need to be addressed and emphasised in the course of medical education at the undergraduate and postgraduate level.
East Asian countries such as Japan, China and Korea are high incidence areas for gastric cancer with age-standardised incidence rates greater than 20 per 100,000 11 . Currently, only Japan and Korea have embarked on systematic national screening programmes for gastric cancer. The Korean national cancer screening programme began in 2002 and recommended biennial gastric cancer screening in both male and females over the age of 40 years. This included either barium studies or direct endoscopy 20 . Japan has a longer history of gastric cancer screening protocols, which started in 1960. In the initial years, barium meal screening was offered to asymptomatic people older than 40 years of age as first line screen. Any abnormalities detected were subsequently investigated by endoscopy 7 . In more recent years, serum markers such as serum pepsinogen and Gastrin 17 have been proposed as non-invasive screening methods for gastric cancer and have gained popularity especially in Japan 7 . Serum pepsinogens are the proenzymes of pepsin and are produced in the gastric fundus and corpus. With the progression to chronic atrophic gastritis, a risk factor for gastric cancer, serum pepsinogen levels are diminished and serum pepsinogen levels have been correlated to gastric cancer risk. A pooled meta-analysis of 300,000 subjects found that serum pepsinogen testing was 77% sensitive and 73% specific for gastric cancer 21 . Similarly, the level of Gastrin 17, which is secreted from antral G cells, predicts the severity of atrophic gastritis. The combination of H. pylori antibody and serum pepsinogen tests have also been used to identify patients at high risk for gastric cancer. Watabe et al studied the risk of gastric cancer in over 9000 subjects, using H. pylori antibody and serum pepsinogen and found that those with positive tests had a much higher risk of gastric cancer 22 .
In the 2008 Japanese guidelines for gastric cancer screening, barium meal is still the recommended first line test for population screening. Other modalities such as endoscopy, serum pepsinogen and H. pylori antibodies cannot yet be recommended for population based screening for gastric cancer, with the caveat being that it can be offered at the individual level for opportunistic screening 23 . The recommendation for barium studies in gastric cancer screening were based on case control and cohort studies rather than more robust data from randomised controlled trials. Most of them suggested a 40-60% decrease in gastric cancer mortality with barium screening 23 .
Endoscopy is increasingly being used for gastric Review Proceedings of Singapore Healthcare  Volume 21  Number 3  2012 cancer screening. They have higher detection rates especially for flat and non-ulcerated lesions that standard barium studies can miss and has been reported to be 2.7-4.6 times better at detecting gastric cancer compared to barium studies 24 . The caution is that endoscopic examination is heavily dependent on the skill of the endoscopist and availability of endoscopy facilities, which with current resources, may pose a limitation to mass screening. Newer imaging techniques such as chromoendoscopy, narrow band imaging, confocal and autofluoresence have yet to convincingly increase the yield of gastric cancer detection compared to white light endoscopy 7 . There have been calls for more studies to define the place of endoscopy in gastric cancer screening. To date, no studies have been published in terms of mortality reduction using endoscopic screening 23 .
A screening programme will be successful only if there is widespread acceptance and uptake. The reported participation rates of the Japanese and Korean gastric cancer screening programmes are 20-30% 25, 26 . The Japanese programme has also been criticised for its low detection rates. Kunisaki et al screened over 700,000 subjects for gastric cancer using barium studies, and detected 364 asymptomatic gastric cancers, working out a yield of 5 in 10,000 27 . In addition, any screening test, if applied to a low gastric cancer incidence region, would automatically result in a low positive predictive value and negate the benefits of the screening.
The requirements of a cancer screening programme differ among different countries, taking into consideration disease prevalence, genetic and environmental factors, balanced against acceptable accuracy, degree of invasiveness and cost. Singapore is an intermediate risk area for gastric cancer and there is less benefit of instituting a population gastric cancer screening programme. Identifying the high risk patient to selectively screen for gastric cancer would be a more rational way of screening for gastric cancer 11 . Dan et al conducted a cost utility analysis in the Singapore setting and found that endoscopic screening for gastric cancer was highly cost-effective in the high risk group (Chinese men more than 50 years old) with a cost benefit of US$26,836 per quality-adjusted life year 28 . The GCEP study once completed, will help to identify the high risk group in the Singapore Chinese population and will also shed light on the most cost-effective tests to use in screening. This would also give doctors in Singapore more direction in advising patients on gastric cancer screening 8 .
Our study shows that doctors have good basic knowledge regarding screening and diagnosis of gastric cancer. They appreciate that outcomes are best when the disease is detected early. They also know that the best mode of detection was via gastroscopy and the best time to detect gastric cancer was when patients were asymptomatic. This represents the ethos of screening; to perform gastroscopy in an asymptomatic patient with a goal to detect early gastric cancers and hence achieve better outcomes. However, there is a discrepancy between their knowledge and their receptiveness, as only slightly more than half of the respondents felt that screening gastroscopy was worthwhile. The respondents were also only willing to pay an average of $243 for screening endoscopy.
It is possible that this ambivalence towards gastric cancer screening could be due to the lack of local evidence that screening actually reduces mortality, and the absence of national guidelines. It might well be that if local studies, for example GCEP, can produce convincing data of the effectiveness of screening, and if this can be translated into guidelines, then Singapore doctors may also then become more supportive of gastric cancer screening. Doctors are the health advocates for their patients. Their own attitudes would greatly impact on the attitudes of their patients and eventually the overall management of their patients. This includes the conviction and willingness to advise patients to undergo investigations such as screening gastroscopy.
concLusIon This is the first study examining the knowledge and attitudes of Singaporean doctors towards gastric cancer and gastric cancer screening. Our results show that while most risk factors of gastric cancer are well-recognised, knowledge of dietary factors is deficient. There is ambivalence towards screening gastroscopy among doctors despite knowing that gastric cancer is common in Singapore and can be asymptomatic. This could potentially be overcome by the publication of local data on the benefits of gastric cancer screening and the adoption of national guidelines.
Before we recommend any gastric cancer screening programmes in the future, it may be important to 
